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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
While the needs of many individuals with disabilities can be satisfied with 
power wheelchairs, some members of the disabled community find it is difficult or 
impossible to operate a standard power wheelchair. This project could be part of an 
assistive technology. It is for more independent, productive and enjoyable living. The 
background, objectives, significance and scopes of the project will be discussed in 
this chapter. 
 
 
 
 
1.1 Project Background 
 
 
 The idea of using voice activated technology for controlling the motion of the 
wheelchair is to prove that it can be a unique concept that would stand apart from the 
rest of the average projects. The use of this new technology in conjunction with a 
mechanical system in order to simplify everyday life would spark interest in an ever 
growing modern society. Many people with disabilities do not have the dexterity 
necessary to control a joystick on an electrical wheelchair.  This can be a great for 
the quadriplegics who is permanently unable to move any of the arms or legs. They 
can use their wheelchair easier only using voice commands. The aim of this study is 
to implement an interesting application using small vocabulary word recognition 
system. The methodology adopted is based on grouping a microprocessor with a 
speech recognition development kit for isolated word from a dependent speaker. The 
resulting design is used to control a wheelchair for a handicapped person based on 
the vocal command. It therefore involves the recognition of isolated words from a 
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limited vocabulary. In order to gain in time design, tests have shown that it would be 
better to choose a speech recognition kit and to adapt it to the application. 
 
 
 There are five options for basic motions of a wheelchair to be applied by the 
user. The five conditions of the wheelchair can be described as the following: 
i. Moving forward to the front of the user 
ii. Moving backward to the back of the user 
iii. Turning to the right 
iv. Turning to the left 
v. Static or stop condition 
 
 
 In this project the extra options are designed so that the user can choose the 
speed. The speed is divided into two parts. The user can select either slow or fast 
speed to move. This speed selection is in important for safety and extra 
maneuverability of the user. For example if the user need only to move in a short 
distance or to approach object, he should use the slow speed. This paper describes 
the design and development of the motion control using voice recognition for a 
wheelchair application.This design then been tested and analyzed. 
 
 
 
 
1.2 Problem Statements 
 
 
 Research from University of Notre Dame, 2000, suggests that the current 
power wheelchair control interfaces used may not, be adequate to provide truly 
independent mobility for substantial number of person with disabilities. The 
Respondents to the survey reported on average that approximately ten percent of the 
patients trained to operate a power wheelchair cannot use the chair upon completion 
of training for activities of daily living or can do so only with extreme difficulty 
(Linda Fehr,2000). The data of the patients is as the table 1.1 below. From the table, 
we can see the list of the main types of control interfaces employed by power 
wheelchair users and the adequacy of these controls. 
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Percent of patients using Simple Average *Weighted Average 
Joystick 81 81 
Head or chin control 9 9 
Sip and puff 6 9 
Others- eye gaze; tongue pad; 
head, hand, foot 
switch controls 
4 1 
TOTAL 100 100 
* weighted by total number of power wheelchair users reported in survey 
    
Table 1.1: Power wheelchair control interfaces used 
 
 The challenge for engineering is to provide safe and effective mobility in a 
dynamic environment. Through thoughtful research and design, power wheelchair 
control will progress along safe and effective pathways towards providing users 
independent and self-guided mobility. This project will give the severely disabled 
people an innovative solution to control their wheelchair using voice interfacing.  
 
 
 
 
1.3 Project Significances  
 
 
 User interface is an important component of any product handle by the 
human user. The concept of the design is to make a voice activated wheelchair, 
which can replace the use of a joystick. In the past decades GUI (Graphical User 
Interface), Keyboard, Keypad, Joystick is the dominating tools for Interaction with 
machine. Now from them SR system is one of the interesting tool to the researchers 
for interaction with machine. The reason draws attention to the researcher, because 
people are used to communicate with a natural language in the social context. So this 
technology can be widely-accepted to the human user fairly and easily. But for the 
wheelchair application more researches and more analysis have to be done. This is 
because this will include the human safety and more over this kind of application is 
very new especially in Malaysia. Thus the project is significant because: 
 
i. Speech processing can be done in real time and has long been considered 
as a natural to assist powered wheelchair user.  
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ii. Many disabled people exist in today’s world and require help in order to 
overcome physical challenges. Thus this project will provide an 
alternative to the disabled in controlling the motion of the wheelchair 
using their voices. 
iii. The efficiency of using voice controlled wheelchair can be identified. 
 
 
 
 
1.4 Objectives 
 
 
i. To implement voice of the user as an input to control the speed of a 
wheelchair. 
ii. To develop a voice interface system for wheelchair control. 
iii. To construct an effective algorithm for voice recognition. 
iv. To provide an extra alternative to the wheelchair users so that this can 
increase the ease of mobility for severely disabled/injured people. 
 
 
 
 
1.5 Scopes 
 
 
i. To study the currents systems, researches, components used for 
wheelchairs. 
ii. To design and develop a wheelchair system which can be controlled using 
voice.  
iii. To build up the speech recognition interfacing using voice recognition 
processor and to train the system accordingly. 
iv. To design switching modes for controlling the motion of the wheelchair. 
v. To build up the interfacing between the hardware and software to realize 
the real time application. 
vi. Integration of all of the components needed and testing. 
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1.6 Organisation of the report 
 
 
 In the following chapter we are going to discuss more about the literature 
review in chapter 2, the methodology in chapter 3, result and analysis of the system 
in chapter 4, and final chapter is the conclusion plus the recommendations. At the 
end of the report the list of references and related appendices are attached. 
 
 We start with the literature review about the wheelchair evolution and voice 
recognition system (Chapter 2 on page 6). Then we discuss about the flow of the 
project and the important components of the project development in Chapter 3 (on 
page 19). This includes speech recognition Chip, circuit interfacing and the hardware 
development. In the result and analysis chapter, Chapter 4 (on page 40) contains the 
description about the implementation part of our project. There, we discuss about the 
result of the system, and also we have presented our test result in that chapter. We 
conclude in the project as well as suggestions for future works in Chapter 5 (on page 
44).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
